Cardiopulmonary bypass (CPB) has been shown part contributes to postoperative morbidity. Patients who have undergone cardiac operations with CPB . have been shown to generate excessive nitric oxide myocardium and endothelial cells 3 . Previous studies have shown that during cardiac operations with inducible NO synthase (iNOS)-derived excess NO has 6 and its local function was assumed to promote wound healing 7 . Under physiological conditions NO synthesised by an endothelial NO synthase (eNOS) regulates vascular tone and prevents the aggregation endothelial cells 3 the endothelium transiently induces endothelial dysfunction with decreased eNOS activity 8 . It following surgery affects surgery-induced endothelial dysfunction.
(off-pump) in order to elucidate to what extent the CPB procedure contributes to the endogenous NO production in patients undergoing CABG.
PATIENTS AND METHODS
This study was conducted according to the instructions of the Institutional Human Investigations and informed consent was obtained from each participant. The setting of the study was a university teaching hospital. Patients who were referred for who were administered nitroglycerin or isosorbide dinitrate after surgery were excluded. Between patients undergoing CABG were assigned by surgeons to either on-pump CABG (n=66) or fentanyl and propofol together with vecuronium bromide as a neuromuscular paralytic agent.
Measurement of haemodynamic parameters
central venous pressure were measured. Cardiac output was measured using the thermodilution technique with a cardiac output computer (Vigilance U.S.A.) and the cardiac index (CI) was calculated from the mean value of three measurements. Systemic (SVRI) and pulmonary vascular resistance indices (PVRI) were derived from standard formulae. We measured haemodynamic parameters on admission to adrenaline were administered if clinically required.
Collection of blood samples
Radial arterial blood samples were collected to hours after stimulus two. CK-MB and CRP were determined by enzyme respectively.
Measurement of urinary NOx concentration
To determine urinary excretion of nitrite and deproteinised by adding 1 ml of methanol and then portion of the supernatant was assayed in duplicate 9 . Urinary NOx excretion was calculated by the NOx concentration in the urinary NOx concentration was large in the variations due to renal function and the volume of ratio as Böger et al 11 described previously.
Data are presented as the mean±SD. Differences between the groups were compared with the use Fisher's exact probability test or Student's t-test when appropriate. The chi-square test was used for comparison of the number of grafts. P Table 1 shows the preoperative characteristics of the patients. The preoperative characteristics are cerebrovascular accident and diabetes mellitus history. The mean cardiopulmonary bypass time was minutes in the off-pump group). The number of grafts P pump group than in the off-pump group (Figure 1 ). excretion ratio in the two groups. There was no P P in the off-pump group than in the on-pump group on day two. The mean serum CRP concentration was P P lower in the off-pump group than in the on-pump other haemodynamic variables between the two groups after surgery. The number of patients who (P
RESULTS

DISCUSSION
The present study showed that there was no concentrations were higher in the off-pump group than in the on-pump group on day two. Although the by eNOS in the vascular endothelium and by iNOS states . Our previous study 9 found that urinary NOx concentrations were related to serum CRP stimulate iNOS expression in rat and murine macrophages demonstrated stimulated rat cardiac myocytes. If the CPB procedure per se were the inciting would be higher in patients undergoing cardiac surgery with CPB than in those who do not undergo the ratio was higher in the off-pump group in the present inciting stimulus for NO production in patients undergoing CABG. Fransen et al 16 also reported that actually be caused by the surgical procedure. The were administered catecholamines was higher in the on-pump group than in the off-pump group. Betaadrenergic agonists have been shown to exert an 17 through the I B pathway 18 . suppression of NO production by catecholamines. The reason why catecholamines were administered at higher proportion in the on-pump group may be grafts and CK-MB concentrations were higher in the on-pump group than in the off-pump group.
NO is rapidly oxidised in blood to the stable metabolites nitrite and nitrate (NOx) 3 and NOx is 19 . Urinary NOx excretion is postoperative patients who have fasted for at least 18
Therefore it is reasonable to assume that urinary endogenous sources in these patients.
than in the on-pump group. Regional ischaemia induced by occlusion of the diseased coronary ischaemia induced by CPB and cardioplegic arrest.
off-pump group than in the on-pump group on day of Fransen et al . They have shown that CK-MB in the off-pump group than in the on-pump group.
pump group than in the on-pump group. A previous study has shown that diabetic patients had lower CK concentrations compared with nondiabetic patients .
activity related to diabetes mellitus as demonstrated in animal studies might be one of the factors of low CK-MB concentration in the off-pump group.
concentrations were higher in the off-pump group than in the on-pump group on day two. Surgical trauma determinant of NO production than CPB. These that the CPB procedure per se is not the inciting stimulus for NO production in patients undergoing CABG. 
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